Neurofilament dot blot assays: novel means of assessing axon viability in culture.
Axonal structure and integrity are vital to overall neuronal maintenance and action potential propagation. Neurofilaments (NFs) are one of the main cytoskeletal components of axons and phosphorylation of NF subunits regulates speed of NF transport through axons and determines optimal axonal calibre required for signal propagation. Many previous studies of neuroprotective agents have focussed on neuronal viability in models of neurodegenerative disease, without specifically considering axon function as an indicator of neuronal damage. In this study, we have focused on developing novel assays for determining axon viability by measuring levels of neurofilament phosphorylation in cultured cortical neurons. The nitric oxide donor DETANONOate (NO) was used as an inflammatory insult and glial cell line-derived neurotrophic factor (GDNF) and superoxide dismutase (SOD) were tested as potential axonal protective agents. Using 'dot blot' methodologies, we show a decrease in NF phosphorylation in cortical neurons exposed to NO-mediated cell toxicity and an attenuation of NO-mediated changes in NF phosphorylation associated with GDNF and SOD treatment. These results correlated well with immunocytochemical counts. We propose therefore that the dot blot assay is a novel method for assessing axonal integrity in vitro and may play a useful role in the future for testing the effects of agents on axonal viability, providing a reliable and reproducible screening method for potential therapeutics for neurodegenerative diseases.